In this paper the spinor field BRST charges of the W2,6 string and W6 string are constructed, where the BRST charges are graded.
I Introduction
As is well known, much work on the W algebra and W string has received a considerable attention since 1990's [1] [2] [3] [4] [5] [6] . The BRST method is the simplest way to build a W string by far. In the work [7] , we mentioned that the explicit forms of the BRST charge for the W 4 and W 5 algebra [8, 9] are so complex and it is difficult to be generalized to a general W N string. And we point out that the reason why are in two parts: because the method is not graded and it just only belongs to the usual scalar field realizations. At the same time, we found the methods to construct the spinor field realizations of W 2,s strings and W N strings. We assume the BRST charges of the W 2,s strings or W N strings are graded, this Ansatz makes their BRST charges become very easy. And the exact constructions of W 2,5 string and W 5 string have been obtained [7] .
Naturally the computational complexity rises rapidly when we construct the spinor field realization of W 2,s and W N strings with higher 's' or 'N '. It is necessary to give out a general program since the calculation by hand becomes more difficult. In fact, we have written the program which can give out the precise solutions in order to check our Ansatz and compute any solutions of the spinor realizations of W 2,s and W N strings. The spinor field BRST charges of W 2,6 string and W 6 string have been constructed firstly by using it. Especially we improved the results of W 2,4 string in the work [10] and obtained a more general result. Of course, we also checked the results of W 2,3 and W 2,5 string [7, 11] , and we only spend several minutes on the calculation of W 2,3 string in particular. So the Ansatz has been showed again and all the spinor realizations of W 2,s and W N strings can be obtained theoretically by using our program. This paper is organized as follows. First we give a review of the grading BRST method to construct spinor field realizations of the W 2,s strings and W N strings. Then we introduce the thought of our program which can construct the BRST charge of W 2,s strings. Subsequently, we mainly give out the spinor field BRST charges of W 2,6 string and W 6 string. And the new result of W 2,4 string is also included. Finally, a brief conclusion is given.
II Review of BRST Method about Spinor W 2,S Strings and W N Strings Following Ref. [11] , the BRST charge for the spinor field realization of W 2,s strings takes the form:
where K, y are pending constants and Y µ is a multi-spinor. It is easy to verify that the condition Q 2 0 = 0 is satisfied for any 's', so the nilpotency condition Q 2 B = 0 can be translated into Q 2 1 = {Q 0 , Q 1 } = 0. Using these conditions, the precise form of F (ψ, β, γ) and exact y can be determined.
We can assume the BRST charge of a general W N string is also graded [10] , and it can be given as follows:
Then the nilpotency condition Q 2 B = 0 translates into
Observing these conditions, we can consider the equations
correspond to the case of W 2,(i+2) strings for each 'i', so Q i should take the case of W 2,(i+2) strings directly. And the correct solution can be selected out by using the equations
The BRST charge of a spinor W N string can be written as follows:
where the ghost fields b, c, β i , γ i are all bosonic and communicating whilst the spinor field ψ has spin 1 2 and is anti-communicating. They satisfy OP Es:
in the other case the OP Es vanish.
III Thought of the Corresponding Program
According to above theory, we should obtain the spinor field realization of W 2,(i+2) strings firstly. So producing a general program for W 2,s strings becomes very important. Constructing the form of F (ψ, β, γ) and getting the value of 'y' are our main work. The thought of our program for determining F (ψ, β, γ) and 'y' can be described as follows. Firstly, write out all the possible terms of F with ψ, β, γ considering the spin of each term 's' and ghost number zero. Then leave out all the total differential terms in γF (ψ, β, γ) since their contribution to Q 1 is zero. By using the nilpotency conditions Q 2 1 = {Q 0 , Q 1 } = 0, we can obtain corresponding equations subsequently. Finally, the value of 'y' and all the coefficients in F would be obtained by solving these equations. Thus the form of BRST charge is constructed.
Here it is not necessary to list the program, if someone need it, we would like to offer it at any time.
IV Exact Spinor Field Constructions of the W 2,6 String
Apply the grading BRST method and our program, we obtained the results of the W 2,6 string as follows.
The general form of F is: 
are arbitrary constants but do not vanish at the same time.
V Exact Spinor Field Constructions of W 6 String
Using our program we also checked the results of the W 2,3 string and the W 2,5 string, and got a more general solution of the W 2,4 string. Furthermore, we find the solutions of W 2,s (s = 3, 4, 5, 6) strings are very standard, that is, there are three solutions for each 's'. In these solutions, the values of 'y' correspond to '0','1' and an arbitrary constant respectively. Thus Q N (N = s − 2) can be either of Q N corresponds to the case that ′ y ′ is an arbitrary constant. By this assumption, we rewrite the results of W 2,3 string and give out the new constructions of W 2,4 string. The solutions of W 2,5 string are the same with that in Ref. [7] .
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(1) y = 0 and f 3 [4] = f 3 [6] = 0, where other coefficients are arbitrary constants but do not vanish at the same time.
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where f i (i = 1, 2, 3, 4) are arbitrary nonzero constants. This is one of the simplest formulae of Q B .
V.3.2 Another simple combination of Q 0 , Q
3 and Q The exact combinations could be found in Table 1 and Table 2 . 
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3 Q been constructed. And a special program was obtained to construct spinor field BRST charges of a general W 2,s strings by using the BRST method. With this procedure, the results are more accurate, and the process is accelerated rapidly. We have checked the solutions of W 2,3 string as well as W 2,5 string and given out a more general result of W 2,4 string in spinor field. Observing these solutions, we found they are standard. Of course the more realizations of W 2,s strings can be calculated by using our program. Using these results, we will discuss their physical states in our next work.
